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ABSTRACT 
Observations were made on the larval development of a freshwater prawn, 
Macrobracnium gangeticum, which revealed that hatching occurred in 
freshwater but the larvae failed to survive after 2nd molting. Salinity was 
necessary for survival of the larvae after 2nd moulting. The complete larval 
development involved nine larval stages and the lOth stage was considered to 
be the post-larva which measured between 4.5 and ~.0 mm in length. All the 
larval stages were completed within 26 days ofhatching. Specimens from each 
larval stage were taken out and examined under a microscope. 
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INTRODUCTION 
Out of 150 freshwater prawn species 
recorded worldwide, 40 species occur 
in the Indian subcontinent (Kumar and 
Pandey, 2003). Despite great 
significance of freshwater prawns as 
protein rich diet and a foreign exchange 
earner, the prawn culture programmes 
in India are restricted to the maritime 
states only and that too, is mainly 
through collection of juveniles from 
nature which is always a mixture of 
desirable and undesirable species 
(Parmeswaran,1999). Non availability of 
quality seeds is a major constraint to 
culture practice of freshwater prawns 
(Tripathi, 1999) in India, and as such, it 
is urgently needed to evolve indigenous 
* - Corresponding author 
technology for seed production of 
freshwater prawns. Sankoli et al., 
(1978) have discussed the potential of 
cultivable species of the 
Macrobrachium. 
Macrobrachium gangeticum (earlier 
known as Macrobrachium choprai; 
Tiwari and Holthuis, 1996) is the only 
available economic variety of freshwater 
prawn in Uttar Pradesh, inhabiting 
middle and lower reaches of Ganga 
river. Its fishery has declined to a great 
extent, and immediate attention is 
needed to evolve methods for its 
propagation and culture. 
The present work is, therefore, 
aimed at evolving techniques to breed 
it in captivity and rearing its larvae to 
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post larval stages under controlled 
conditions. Most freshwater prawns of 
the genus Macrobrachium are reported 
to require some salinity for their larval 
development. At places far distant from 
sea, larval development programmes are 
difficult because transportation of sea-
water involves huge cost and preparation 
of synthetic sea -water too is not 
economical. Therefore, an attempt has 
been made to develop optimum salinity 
desired for larval development with the 
help of rock salt and salt pan residue. 
MATERIAL AND METHODS 
Collection of animals, techniques 
adopted and precautions observed have 
been described along with the 
experiments conducted in different 
phases. 
In the first experiment mature 
specimens were collected from the river 
Oanga near village Kotawan N arayanpur 
(about 35 km from the laboratory) and 
brought in earthen pots. They were kept 
in large plastic pools filled with well 
aerated tap water and allowed to 
acclimatize to laboratory conditions. 
They were fed daily on goat liver/ 
pellets made of dried and crushed 
Macrobrachium lamerrei niixed with 
wheat flour. 
Large aquaria (3' x 1.5' x 1.5') and 
plastic pools fitted·with aerators, were 
filled with tap water. One mature male 
and two mature females were kept in 
each aquarium. Feeding was continued. 
The water was changed every alternate 
day. Once the females were berried, the 
males were taken out from the aquaria. 
Physico-chemical conditions of the 
water (Table-1) were regularly observed 
by using electronic water analysis kit 
and as per standard methods, APHA 
(1985). 
On the 20th day hatching occurred 
early in the morning. Spent females were 
removed from the aquaria after 
hatching. The larvae were fed on 
plankton. But unfortunately, the larvae 
could not survive beyond 8th day of 
hatching during which they underwent 
three moults. 
In th~ second phase of this 
Table 1: Physico-chemical conditions of culture media (Experiment 1) 
Parameters Range of Variation 
Water temperature coc) 24 30.2 
pH 8.4 9.3 
Dissolved Oxygen (ppm) 7.2 13.0 
Conductivity (mhos) 1.131 1.691 
Total dissolved solids (ppm) 52.0 180.0 
Total alkalinity 105 132.0 
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experiment three happas (2mx2mx1m) 
made of thinly meshed nylon cloth were 
fixed in marginal flood waters of the 
Ganga river. In each happa two berried 
females collected from the river were 
placed. Hatching took place in all cases 
and the spent females were removed 
from the happa. River water from 
outside the happa was poured gently into 
the happa twice daily to reduce the 
probability of any planktonic food 
shortage. However, here also the 
population of larvae dwindled 
completely after 4th/5th day. 
In the second experiment large 
aquaria (3' X 1.5' X 1.5') fitted With 
aerators were filled with water 
containing-10 _ppt salinity developed 
with rock salt. Side by side, a little below 
the level of aquaria, plastic pools 
containing the water of the same salinity 
and fitted with water cooler pumps were 
installed to pump fresh saline water into 
aquaria through plastic pipes. Another 
pipe was used to return back the water 
from culture media to plastic pool on 
simple siphon system. Thus, a system 
of recycljng of water was established. 
Continuous aeration was ensured in 
both the containers. 
One female berried in the laboratory 
itself was placed in each aquarium and 
fed as in previous experiment. The water 
of the culture media was recycled daily. 
Hatching occurred after 18-20 days in 
batches. Spent females were removed 
after hatching. 
No feed was supplied to the larvae 
on the first day. Planktonic food was 
supplied to them from 2nd day onward. 
The physico-chemical parameters of the 
culture media were estimated daily 
(Table-2). 
The larvae were active swimmers, 
gregarious in nature and remained 
Table 2: Physico-chemical conditions of culture media (Experiment -2) 
Parameters Range of Variation 
Water temperature (oc) 23.6 28.0 
pH 8.0 8.4 
Dissolved Oxygen (ppm) 7.2 7.8 
Free carbon dioxide (ppm) 2.0 3.6 
Total dissolved Solids (ppm) 68.0 70.0 
Total alkalinity (ppm) 30.2 58.6 
Salinity (ppt) 6.0 10.0 
Nitrates (ppm) 0.08 1.35 
Nitrite (ppm) 0.06 2.43 
Ammonia (ppm) 0.05 1.30 
Conductivity (mhos) 1.691 5.551 
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usually close to the surface of water. The 
larvae passed through morphologically 
different nine zoeal and a post-larval 
stages. However, the mortality rate was 
too high and only a few larvae survived 
to attain juvenile stage. 
In the third experiment, the salinity 
of the culture media was developed by 
using rock salt in combination with liquid 
residue of salt pans (waste product) for 
larval development. The rock salt, a raw 
salt produced in salt farms, contains only 
macronutrients (Nacl, MgS02 and 
CaCl2). The liquid residue on the other 
hand contains various other components 
in traces viz., KCl (1.7%), NaHC03 
(0.49% ), KBr (0.07% ), SrCl2(0.04% ), 
Al/S02) (0.001 %), ZnS0/0.0002%), 
properly cleaned plasitc pools and were 
transferred to the aquaria. Recycling of 
water was established as in the earlier 
experiment. 
One berried female was transferred 
to each aquarium. Hatching occurred as 
in previous experiments. On the first day 
larvae were not supplied with food. 
From the second day onward they were 
supplied with artemia larvae. 
Permanent mounts of all stages of 
larvae were prepared and their 
morphological details were examined 
with the help of a microscope. Physico-
chemical conditions were daily 
monitored as in previous experiments 
(Table 3). In this experiment, mortality 
of larvae was highest at 15ppt salinity, 
Table 3: Physico-chemical conditions of culture media (Experiment -3) 
Parameters 
Water temperature (oc) 
pH 
Dissolved Oxygen (ppm) 
Free carbon dioxide (ppm) 
Total dissolved Solids (ppm) 
Total alkalinity (ppm) 
Conductivity (mhos) 
Kl(0.0002%) etc. Mixing of freshwater, 
rock salt and liquid residue waste in the 
ratio of 200:2:1 gives a medium 
resembling ±15ppt sea water (Shree 
Prakash, 1988). Keeping the above in 
view, water of salinities 8.0, 10.0 and 
15.0 ppt was prepared separately in 
Range of Variation 
20.6 28.9 
8.2 8.9 
9.2 12.2 
0.0 3.2 
61.0 106.7 
85.0 118.0 
1.342 1.674 
while it was lowest in case of 8 ppt 
salinity. 
RESULTS 
The morphological details of the 
various stages of larvae are described 
in table 4. In all, nine larval and a 
postlarval stage were recorded. 
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The newly hatch~"d larva was the first 
stage zoea which Jf1uerwent moulting 
after 2 days and formed the stage II zoea. 
Second moulting occurred after 4 days 
resulting into stage III zoea larva. 
Thereafter, seven moultings occurred 
one each on 7th, 1Qth,I3t\15th, 19t\20th 
Fig. 1: Larval Stage: Zoea I 
3: Larval Staf!e: Zoea JJJ 
Fig. 5: Larval Stage: Zoea V 
and 26th days of hatching resulting into 
IVth, Vth, Vlth, VIIth, VIIIth,IXth, and 
Xth (post larva) zoea larval stages 
respectively Fig.l-10. The growth 
pattern of larvae is depicted in Fig.ll. 
The initial larval stages were 
transparent with few ch~'1matoohores 
Fig. 2: Larval Stage: Zoea II 
Fig. 4: Larval Stage: Zoea IV 
Fig. 6: Larval Stage: Zoea VI 
A-J 
a-t 
a 
b 
e 
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Fig. 8: Larval Stage: Zoea VIII 
Fig. 7: Larval Stage: Zoea VII 
Fig. 9: Larval Stage: Zoea IX Fig. I 0: Post Larvae 
Abbriviations used in the figures 1-10. 
Larval stages X 30 (reduced by 25%) 
Appendages of larval stages x 60 (reduced by 25%) 
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Fig: 11: Growth pattern o/{arvae of Macro brachium gangeticurn. 
spread on their bodies, particularly on 
abdomen, telson, periopods and 
eyes talk. Gradually the chromatophores 
increased in number and branched. 
The post larvae metamorphosed into 
juveniles which ceased to have pelagic 
life, settled to the bottom ,assumed 
benthic behavior and were noted to cling 
on submerged vegetation and other 
objects. 
DISCUSSION 
The newly hatched larva of 
M. gangeticum is a typical protozoea 
and exhibits close relation to that of other 
species of the genus which shows a long 
larval history . The process of hatching 
shares a number of common features 
observed by Ling (1962) a1 
Rajyalakshmi (1960) witn 
M. rosenbergii and some other species 
of palaemonid prawns respectively. 
It was observed in the present study 
that M.gangeticum passes through ten 
larval stages during its embryonic 
history.The larvae of almost all the 
stages exhibited strong attraction for 
light and were seen for most of the time 
at the surface. Reeve (1970) has also 
reported positive phototaxis in 
palaemonid larvae. 
Most of the species of the genus 
Macrobrachium have been reported to 
complete their larval life within 25-30 
days of rearing (Choudhuri, 1971; Ling 
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1962; Pillai and Mohammed, 1957).In 
the present study also, all the larval 
stages were completed within 26 days 
of hatching. This may be correlated with 
the smaller egg size of this species. J alihal 
et al., (1979, 1999) have also reported 
that Macrobrachium species equipped 
with smaller eggs have longer life 
histories. In contrast to it, Alvarez et al., 
(2002) and Mantel et al., (2005) have 
reported that species having larger eggs 
(M. tuxtlaense and M. hainanense 
respectively) have shorter larval 
histories. 
It was observed that hatching is 
possible in freshwater but the species 
needs salinity to pass through all the 
larval stages. In freshwater, the larvae 
could survive only upto 2nct larval stage. 
The hatching phenomenon in this species 
occurred in about 18-20 days after the 
female became berried. This is in contrast 
to M. rosenbergii in which hatching is 
reported to occur within a day or two 
(Reddy, 1999). Moreover, it was 
observed in the present study that the 
larvae of M. gangeticum require 
relatively lower salinity (8ppt) as 
compared to those of M. rosenbergii 
(14-16ppt). 
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